Transient embolization with microspheres of polyhydroxyalkanoate renders efficient adenoviral transduction of pancreatic capillary in vivo.
Our previous study showed an efficient targeting of islets of Langerhans by adenoviral injection via the celiac trunk. Unexpectedly, none of the endothelial cells was infected given the direct contact between adenoviruses and the capillary wall. The present study intended to provide an efficient approach for adenoviral targeting of the microcapillary endothelial cells in the pancreas. We prepared microspheres of poly(3-hydroxybutyrate-co-3-hydroxyhexanoate) (PHBHHx) with a size comparable to the diameter of capillary (5-10 µm). Scanning electron microscopy was applied to verify that adenoviruses carrying a green fluorescence protein gene were complexed with PHBHHx-microspheres after 30 min of co-incubation. The complexes were then injected into the pancreas of mice via the celiac trunk. Approximately 40% of endothelial cells in the pancreas were labeled 5 days after surgery. Islet cells were labeled occasionally, whereas labeling of the acinar and ductal tissues was barely detectable. Endothelium targeting was inefficient in other internal organs. Consistent with the reported superior tissue compatibility of PHBHHx, no discernable microspheres were found in all of the organs examined. Furthermore, splenocyte activation was dampened when adenoviruses were complexed with the microspheres. The present study has established an approach for efficient pancreatic capillary targeting by using microsphere-adenoviral complexes. This procedure could be invaluable for the treatment of capillary-related diseases.